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Abstract 

Objectives:  To determine the prevalence and characteristics of post-COVID-19 (PC) in fibromyalgia (FM) patients.

Methods:  Retrospective, multi-centric, observational study, comparing a group of FM patients (FM group) with 
another group of patients with other rheumatic diseases (RD group). COVID-19 diagnosis was established by positive 
polymerase chain reaction or antigen during acute infection or by positive antibodies thereafter. We considered PC 
diagnosis when symptoms remain after COVID-19. We collected the principal characteristics of COVID-19, the severity 
of fatigue, waking unrefreshed and cognitive impairment, and persistent symptoms. The American College of Rheu‑
matology (ACR) criteria and the Combined Index of Severity in Fibromyalgia (ICAF) were collected in the FM group.

Results:  RD group (n = 56) had more pneumonia (p = 0.001) and hospital admissions (p = 0.002), but the FM group 
(n = 78) had a higher number of symptoms (p = 0.002). The percentage of patients with PC was similar between 
groups (FM group 79.5%; RD group 66.1%, p = 0.081). FM group had more PC symptoms (p = 0.001), more impairment 
after COVID-19 (p = 0.002) and higher severity of fatigue, waking unrefreshed and cognitive impairment (p <  0.0001). 
Only loss of smell was more frequent in the FM group (p = 0.005). The FM group with PC (n = 29) showed more sever‑
ity of the Combined Index of Severity in Fibromyalgia (ICAF) total score and physical factor after COVID-19, while 
emotional, coping factors and the ACR criteria did not change.

Conclusions:  The prevalence of PC in FM patients is similar to RD patients. In FM patients, the presence of PC does 
not appear to impact the severity of FM.
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Background
The clinical picture known as post-COVID-19 (PC) or 
long-COVID-19 [1] has been described in the literature 
as the persistence of the symptoms long after the acute 
phase of the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) infection [2]. The prevalence of PC 
is not well known because it depends on different crite-
ria or the time frame of follow-up when the analysis is 
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performed. In a recent review it is estimated that between 
40 and 80% of the patients still remain symptomatic 2 
months after COVID-19 [3, 4]. Patients with PC have a 
wide range of symptoms including extreme fatigue, cog-
nitive alterations, musculoskeletal pain, breathlessness, 
headaches, sleep disorders, anxiety and depression, and 
loss of smell and taste [5, 6]. The total number of symp-
toms reported by patients may be much higher [7]. The 
clinical picture associated with a poor quality of life and 
a severe impairment of the functional capacity in patients 
with PC may resemble fibromyalgia (FM) or myal-
gic encephalomyelitis/chronic fatigue syndrome (ME/
CFS), and this led us to hypothesize whether PC might 
be related to these diseases. The infectious theory in the 
aetiopathogenesis of ME/SFC and FM has been postu-
lated and several viruses and different bacterial infections 
have been investigated, with no concluding evidence so 
far [8, 9]. Interestingly, the 2003 SARS-COV-1 infection 
in East Asia, produced by another coronavirus, trig-
gered in some of the patients a post infectious syndrome 
with chronic widespread musculoskeletal pain, fatigue, 
depression and sleep disorders similar to FM and ME/
CFS [10]. A long lasting similar clinical picture has also 
been observed in other viral and non-viral infections 
[11], suggesting a common pathogenetic pathways in 
these diseases.

As PC and FM may share several symptoms, our 
hypothesis is that patients with an established FM may 
have a higher probability to develop PC after an infection 
by SARS-COV-2. We compared the patients of FM group 
with a group of patients with inflammatory rheumatic 
diseases (RD), but not with healthy controls, because RD 
patients may develop FM more frequently than healthy 
people, probably due to the inflammatory disease itself.

The aim of this study is to investigate the prevalence 
and the clinical characteristics of PC in FM patients in 
comparison with other RD patients.

Methods
Study design
This is a retrospective, case control, observational study 
conducted in two tertiary care university teaching hospi-
tals in Spain (Hospital Universitario Gregorio Marañón, 
Madrid; Hospital Clinic, Barcelona), including patients 
with FM compared with a group of patients with other 
inflammatory or autoimmune RD.

Patients
Consecutive patients attending the outpatient clinics of 
each Rheumatology Department were invited to partici-
pate in the study if they had previously suffered COVID-
19. After obtaining the patient consent form, we split the 
participants into two groups:

FM group. Patients with a diagnosis of FM who ful-
filled the classification criteria of the American College 
of Rheumatology (ACR) 2010 [12].

RD group. Patients coming from the same outpatient 
clinics with a diagnosis of inflammatory or autoim-
mune diseases who fulfilled the diagnostic criteria for 
the corresponding disease.

Patients of both groups were included if they also met 
the following criteria: (a) female, (b) at least 18 years 
old, and (c) having been infected by the SARS-COV-2 
any time since the beginning of pandemic.

The diagnosis of SARS-COV-2 infection was estab-
lished by a positive polymerase chain reaction test 
on respiratory samples or a positive antigen test dur-
ing the acute phase of the disease or by the presence 
of antibodies against SARS-COV-2 during the study 
frame in unvaccinated patients. Patients with a clinical 
picture suggesting COVID-19 but with PCR negative 
test, antigen negative test or absence of antibodies were 
excluded. PC diagnosis was established according to 
the following criteria: persistent symptoms of COVID-
19 as well as symptoms which increased after the acute 
phase of the infection.

Data collection
Data from a well-established clinical registry of patients 
with FM were complemented with additional data 
obtained by a personal interview. The main character-
istics of the clinical picture during COVID-19 infec-
tion were obtained including symptoms reported by 
the patient, the presence of x-ray pneumonia and if 
the patient was admitted to hospital. At the time of 
the interview at the outpatient clinic we also registered 
the time (months) elapsed since the acute infection, 
the patient global impression of change (PGIC) [13] 
in relation to the period before COVID-19, the sever-
ity of three principal symptoms (fatigue, waking unre-
freshed and cognitive impairment). We also registered 
the symptoms that persisted after COVID-19 infection. 
In the FM group, we also collected the widespread pain 
index (WPI) and the symptoms severity scale (SSS) of 
the ACR classification criteria [12], and FM patients 
completed the Combined Index of Severity in Fibromy-
algia (ICAF) [14, 15].

In the HGUGH centre participating in the study, 
we established a cohort of FM patients who are annu-
ally followed including the ICAF questionnaire (ICAF 
cohort). In those patients with PC of this ICAF cohort, 
we compared the severity of FM by means of the ICAF 
questionnaire as well as the components of the ACR 
criteria before and after the onset of COVID-19.
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Questionnaires
ICAF [14, 15] is a specific 59-item quality-of-life ques-
tionnaire for FM patients. It offers a total score of the 
severity of the disease along with four other factors. 
The physical factor measures the functional ability from 
the point of view of physical capacity to perform daily 
activities; the emotional factor measures the severity of 
clinical manifestations such as anxiety and depression; 
and two factors of active and passive coping measure 
the attitude of the patient in coping with their disease. 
All scores are expressed on a T-scale with an average 
of 50 and a standard deviation of 10. A high score indi-
cates greater severity, with the exception of the active 
coping factor that indicates a better coping. The impor-
tance of each factor over the total score is different, so 
the emotional and physical factors are the ones with the 
highest weight while each coping factor only contrib-
utes a small part of the total score severity of the dis-
ease [14]. ICAF can also assess the predominance of the 
type of coping used by patients based on higher scores 
in active or passive coping. With physical and emo-
tional factors, the predominance of one over the other 
can also be assessed. This questionnaire has been pre-
viously validated in our FM population obtaining the 
following values: emotional factor: 50.7; physical factor: 
54.3; active coping: 49.0; passive coping: 51.6, and total 
score: 52.5 [15].

The PGIC [13] is a specific questionnaire to evaluate 
overall improvement after an intervention. It is com-
posed of a single Likert scale from 1 to 7 (1 = much bet-
ter, 2 = better, 3 = a little better, 4 = equal, 5 = a little 
worse, 6 = worse or 7 = much worse) to assess how the 
patient is feeling after an intervention.

The ACR criteria [12, 16] are constructed with two 
variables: the widespread pain index (WPI) (range, 0–19), 
and the symptomatic severity scale (SSS) (range, 0–12). 
The sum of both constitutes the polysymptomatic dis-
tress scale (PSD) (range, 0–31) [16] which measures the 
global severity of FM.

The SSS itself is the sum the of 0–3 severity scores of 
the three principal symptoms: fatigue, waking unre-
freshed, and cognitive symptoms (total score, 0–9), plus 
the sum of the presence of headaches, pain or cramps in 
lower abdomen and depression (total score, 0–3).

In the RD group, we only measured the severity score 
of the three principal symptoms (fatigue, waking unre-
freshed and cognitive impairment) to establish the com-
parison with the FM group of patients.

Statistical analysis
We used the t-test to compare quantitative variables and 
the chi-square test for nominal variables. We also used 

ANOVA for repeated measurements to analyze the evo-
lution between the ICAF before and after COVID-19.

Ethical approval
This study was performed in accordance with the ethi-
cal standards of the responsible committee on human 
experimentation and the Helsinki Declaration of 1975, 
as revised in 2013. All data were anonymized, and the 
study was approved by the Ethics Committee of Hospital 
General Universitario Gregorio Marañón (08/2021; April 
6th, 2021), Instituto de Investigación Sanitaria Gregorio 
Marañón (IiSGM). Madrid. Spain.

Results
A total of 78 FM and 56 RD female patients who had suf-
fered COVID-19 since the beginning of pandemic and 
fulfilled the remaining inclusion criteria were included in 
the study.

The RD group included patients with different inflam-
matory and autoimmune diseases, as described in 
Table 1.

Mean age was 51.14 (9.78) in the FM group and 52.45 
(11.01) in the RD group, without differences between 
groups. With respect to the severity of COVID-19, 
patients in the RD group had a more severe disease with 
a double case of pneumonia with x-ray confirmation (50% 
versus 23%, p = 0.001) and requiring hospital admission 

Table 1  Patients included in the RD group. Diagnosis, total 
number of the patients and percentage

Diagnosis Number of 
patients

Percentage

Rheumatoid arthritis 26 46

Psoriatic arthropathy 9 17

Systemic lupus erythematosus 8 14

Ankylosing spondylitis 4 7

Systemic sclerosis 3 5

Primary Sjögren syndrome 3 5

Vasculitis 1 2

Undifferentiated connective disease 1 2

Primary antiphospholipid syndrome 1 2

Total 56 100

Table 2  Severity of COVID-19. Main characteristics of the acute 
phase of COVID-19 in both groups of patients

a  N Number of patients. b SD Standard deviation

FM Group RD Group p

x-ray pneumonia Na (%) 18 (23.1) 28 (50.0) 0.001

Admission to the hospital Na (%) 11 (14.1) 21 (37.5) 0.002

Number of symptoms mean (SD)b 5.33 (2.14) 4.18 (2.09) 0.002
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more frequently (37.5% versus 14.1%, p = 0.002) than 
the FM group patients (Table  2). However, the number 
of symptoms reported by the patients during the acute 
phase of the infection was significantly higher in the FM 
group (p = 0.002) (Table 2).

The mean time from the acute phase of the disease 
to the inclusion in the study was 8.50 (4.27) months in 
the FM group and 11.51 (3.41) months in the RD group 
(p <   0.0001). Although there was no statistical differ-
ence between groups (p = 0.081), the higher percent-
age of patients with PC in the FM group indicates a 
trend (Table  3). However, the patients of the FM group 
reported persistence of more symptoms (p = 0.001) and 
a poorer perception of PGIC after COVID-19 (p = 0.002). 
The severity of fatigue, waking unrefreshed and cogni-
tive impairment of the ACR criteria was also significantly 
higher in comparison with patients of the RD group 
(p < 0.0001) (Table 3).

A total of 99 (74%) patients from both groups pre-
sented PC. The most frequent symptoms of PC reported 
by the patients are described in Table 4. Although there 
were more symptoms in the FM group, only loss of smell 
reached a statistically significant difference: 25 (40.3%) in 
FM group versus 5 (13.5%) in RD group, p = 0.005.

In the analysis of the 29 FM patients from the ICAF 
cohort, patients with PC reported to be worse after the 
infection and the scores of ICAF showed higher values 
(more severity) for the total score and the physical factor, 
while the emotional factor and the coping factors did not 
change (Table 5). Also, the components of the ACR crite-
ria did not show any statistical difference before and after 
the onset of COVID-19 (Table 5).

Table 3  Post-COVID-19 in both groups of patients. Main 
characteristics of the post-COVID-19 in both groups

a  N Number of patients. b SD Standard deviation. c PGIC Patient global 
impression of change. d Principal symptoms: fatigue, waking unrefreshed and 
cognitive impairment

FM Group RD Group p

Prevalence of post-COVID-19
Na (%)

62 (79.5) 37 (66.1) 0.081

Number of symptoms mean (SD)b 2.42 (1.84) 1.39 (1.39) 0.001

PGICbc

mean (SD)b
5.56 (1.35) 4.75 (1.57) 0.002

Severity of the three principal 
symptomsd

mean (SD)b

7.05 (1.58) 3.75 (2.54) < 0.0001

Table 4  Symptoms of post-COVID-19. Most frequently reported 
symptoms of post-COVID-19 in all patients

Number of patients %

Fatigue 47 47.5

Musculoskeletal pain 36 36.4

Dyspnea 31 31.3

Loss of smell 30 30.3

Loss of taste 21 21.2

Headache 21 21.2

Cough 12 12.1

Cognitive impairment 10 10.1

Sleep disorders 7 7.1

Digestive disorders 6 6.1

Alopecia 6 6.1

Arthritis 4 4.0

Muscular spasms 4 4.0

Table 5  FM patients with post-COVID-19. Evolution of the severity of FM before and after COVID-19 in those patients from the ICAF 
cohort with concomitant PC

a  SD Standard deviation. b F value. c DF Degree of freedom. d ICAF Combined Index of Severity of Fibromyalgia. e ACR​ American College of Rheumatology criteria. f WPI 
Widespread Pain Index. g SSS Symptoms Severity Scale. h PSD Polysymptomatic Distress Scale

Before
COVID-19

After
COVID-19

ANOVA

Mean (SD)a Mean (SD)a Fb DFc p

ICAFd

  Total 48.76 (10.31) 53.29 (9.39) 6.99 1,25 0.014

  Physical factor 50.45 (10.83) 56.81 (8.30) 10.92 1,25 0.003

  Emotional factor 48.39 (10.07) 51.14 (9.50) 3.94 1,25 0.058

  Active coping 52.50 (9.92) 50.64 (11.49) 0.74 1,25 0.398

  Passive coping 51.34 (10.55) 53.56 (12.69) 0.88 1,25 0.357

ACR​e criteria
  WPIf 12.90 (3.61) 13.76 (3.54) 2.08 1,28 0.160

  SSSg 9.14 (2.73) 9.00 (2.39) 0.04 1,28 0.745

  PSDh 22.03 (5.60) 22.76 (5.48) 0.73 1,28 0.398
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Discussion
The main finding of this study is that the prevalence of 
PC in FM patients appears to be similar to the one found 
in RD patients, which suggests that FM patients do not 
have an increased risk of developing PC. The frequency 
of PC and the clinical picture in the total population 
of our patients (74%) are similar to the ones previously 
described for the general population (between 40 and 
80%) [3, 4].

The possible pathogenesis of PC is not known, but 
some theories have been proposed to explain the per-
sistence of the symptoms. These include: residual dam-
age consequences of the severe inflammatory process 
during the acute phase of the disease [17], persistence of 
the virus in some structures of the organism [18], or an 
autoimmune phenomenon triggered by de SAR-COV-2 
infection [19]. These three mechanisms may coexist in 
PC pathogenesis.

Sequelae secondary to COVID-19 are more frequent in 
the most severe cases of the disease where the percentage 
of patients with structural organ damage are also clearly 
higher [20]. Sequelae are lower [21] in those patients 
with a more benign form of the disease but some of these 
sequelae can also be observed in asymptomatic patients 
[22].

In our study, the RD group had a more severe COVID-
19 with a higher number of x-ray pneumonias and hos-
pital admissions, but the prevalence of PC was similar 
to the one in the FM group of patients. Other stud-
ies have not found any correlation between the severity 
of COVID-19 and the development of PC, and patients 
admitted to the hospital for a severe COVID-19 treat-
ment had the same probability of developing PC com-
pared to patients with a mild form of the disease [23].

The persistence of the virus in the organism or the 
autoimmune phenomenon triggered by the SAR-COV-2 
infection induces neuroinflammation with an increase 
in the permeability of the brain blood barrier and the 
intracerebral increase of some pro inflammatory pep-
tides and cytokines that may be responsible for the symp-
toms of PC [24]. Some evidence exists about a similar 
process of neuroinflammation in FM [25] or EM/CFS 
[26], and the most common symptoms of these diseases 
-such as fatigue, pain, cognitive impairment, sleep altera-
tions or headache- are also present in our patients, with 
PC suggesting a similar pathogenetic mechanism of 
neuroinflammation.

At present, the duration of PC is not known but it is 
plausible that the symptoms improve with time [4, 20]. 
We found that the RD patients had a small but signifi-
cant longer duration of the disease (3 months difference) 
than the FM patients, but we believe that this aspect is 
not relevant for our study because the prevalence of PC 

was similar in both groups. Some studies have shown 
that patients may be still symptomatic after 1 year and 
no clear predictive variables are associated with this long 
persistence of the symptoms [20, 27].

In our FM group of patients the number of symp-
toms during the acute infection, the impairment after 
COVID-19, the number of PC symptoms and the sever-
ity of fatigue, waking unrefreshed and cognitive impair-
ment were significantly higher than in the RD group. It is 
well known that the comorbidity with FM may increase 
the severity of other comorbid diseases. For exam-
ple, in rheumatoid arthritis some of the principal out-
come measures are worse when the patient also has FM, 
although objective measures of severity such as erythro-
cyte sedimentation rate, C reactive protein or articular 
erosions do not show any differences with the patients 
without FM [28]. In other inflammatory rheumatic dis-
eases, such as ankylosing spondylitis [29], similar find-
ings have been described when there is also comorbidity 
with FM. PC symptoms were almost identical in both 
groups of patients, although more frequent and severe in 
the FM group.

A previous study [30] has shown that global FM symp-
toms are more severe in patients with COVID-19. How-
ever, in the FM patients with PC in our study, we did 
not find any difference in PSD scores before and after 
COVID-19, which suggests that PC did not impair the 
severity of FM. We also measured the global impact of 
FM on patients by means of the total ICAF score and its 
factors [15]. The unique factor that impairs after COVID-
19 was the physical factor, which measures physical 
activity and it is clearly influenced by fatigue. However, 
emotional and coping factors did not change, which 
again suggests that there was no aggravation of FM in 
these patients.

As to the autoimmune pathogenic mechanism, it is 
known that the SARS-COV-2 infection may produce 
multiple antibodies against different proteins of the 
organism and the persistence of these antibodies after 
the infection may explain PC [31]. In a recent study per-
formed in a murine model of FM [32], it was observed 
that the infusion of purified immunoglobulins of FM 
patients in mice triggered symptoms of FM, which sug-
gests the possible autoimmune origin of this disease. 
According to this hypothesis, FM and PC may share simi-
lar pathogenic mechanisms.

To our knowledge, this is the first study that analyses 
the prevalence and the principal characteristics of PC in 
FM patients. PC is considered nowadays an important 
health issue in the general population due to its high 
prevalence and the severe consequences for the patients’ 
quality of life. It is known that FM patients have a more 
symptomatic COVID-19 [30]; therefore, the issue of 
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whether these patients may develop more PC is of special 
relevance.

The main limitation of this study is that we have not 
evaluated the presence of comorbid FM in the RD group 
of patients. Since the global prevalence of FM in the main 
inflammatory and autoimmune diseases is high [33], 
the evaluation of the principal variables in this group of 
patients may be biased. However, subjective variables 
in RD patients in our study were lower than in the FM 
group of patients, which suggests that this possible bias 
did not impact overall study findings.

Another limitation of our work is the retrospective 
design with all the corresponding limitations of this type 
of studies.

The relative small number of patients in both groups 
may also be a limitation of this work. Although there 
was no statistical difference in prevalence between the 
FM and the RD groups, a certain trend towards a higher 
increase of PC in the FM group was observed, which 
could reach statically significance if the sample size were 
higher.

Conclusions
The prevalence of PC is similar in patients with FM in 
comparison with other inflammatory and autoimmune 
rheumatic diseases. Although the symptoms of PC are 
similar to FM, our data suggest that PC and FM are 
two distinct diseases that may share similar pathogenic 
mechanisms.
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